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Chiari 1.5 malformation is an evolving new terminology in relation to craniospinal dysraphic conditions. Characteristics of Chiari 1.5 include caudal migration of cerebellar tonsils as well as brainstem and fourth ventricle.\[[@ref1]\] Chiari Type 1 malformation has a variety of clinical presentations in relation to the respiratory system as a result of brain stem respiratory center involvement such as central alveolar hypoventilation, sleep apnea, and acute respiratory failure.\[[@ref2]\] Further, the association with cervical syrinx may cause intercostal weakness or diaphragmatic palsy resulting in respiratory failure.\[[@ref3]\] Only few case reports are available of Chiari 1 malformation presenting solely with respiratory failure without any prior neurological symptoms.\[[@ref3][@ref4]\]

We are reporting the first case of a 35-year-old man who presented with hypercapnic acute respiratory failure without any prior neurological manifestations and later was diagnosed to have Chiari 1.5 malformation.
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A 35-year-old male presented with a 10-day history of breathlessness, which gradually progressed from Modified Medical Research Council (MMRC) dyspnea scale of 1 to MMRC 3. This was not associated with chest pain or fever. The patient was admitted in casualty and peripheral capillary oxygen saturation showed 72%. Arterial blood gas analysis showed pCO~2~-- 132 mm Hg, pO~2~-- 118 mmHg, and pH of 7.21. He was unresponsive, intubated, and started on mechanical ventilation. Gradually, he improved in the sensorium. He did not have any history of neck pain, weakness of limbs, or sensory symptoms. He was investigated with computer tomography (CT) chest to rule out pulmonary embolism or pneumonia. Cardiac evaluation was done to rule out any local cause of respiratory failure. CT of head showed no intracranial lesion \[[Figure 1a](#F1){ref-type="fig"}\]. However, CT head \[reconstruction image, \[[Figure 1b](#F1){ref-type="fig"}\] showed crowding at the foramen magnum and descent of tonsils. Magnetic resonance imaging (MRI) craniovertebral junction revealed descent of the cerebellar tonsils up to C2, along with the caudal descent of brain stem and fourth ventricle. The angulation of odontoid was 58.8° and syringomyelia was extending from C1--C5 level \[[Figure 1c](#F1){ref-type="fig"}--[e](#F1){ref-type="fig"}\]. He underwent foramen magnum decompression, C1 arch excision with partial removal of upper part of C2. There was an asymmetrical descent of tonsils (left \> right) \[[Figure 1f](#F1){ref-type="fig"}\] and extensive arachnoid adhesions. The lower poles of both tonsils were coagulated with bipolar diathermy. Adequate decompression was achieved, arachnoid released, and cerebrospinal fluid pathway was reestablished. Lax duraplasty was done with pericranial graft. Elective ventilation was continued for 1 day and then weaned off to noninvasive ventilator support (2:2). Gradually, this was reduced to 1 h three times in a day. Night pCO~2~ levels improved to 40 mmHg. He was then started on physical therapy, and he showed significant improvement both functionally and neurologically. He was discharged on postoperative day 6. At 1-month follow-up, he was ambulant and taking feeds orally without any difficulty.

![(a) Computed tomography head showed no parenchymal lesion and no hydrocephalus. (b) Computed tomography craniocervical junction (Sagittal) showed crowding at foramen magnum and descent of tonsils (\*). (c) Magnetic resonance imaging craniocervical junction (T1 weighted, Sag) showed herniation of brainstem and fourth ventricle and cervical syrinx. (d) Magnetic resonance imaging craniocervical junction (T2 weighted, Sag) showed the descent of tonsils and angulation of odontoid (58.8°) suggestive of Chiari 1.5 malformation. (e) Magnetic resonance imaging craniocervical junction (T2 weighted, axial) showed crowding at the foramen magnum. (f) Intraoperative image showed the asymmetrical descent of tonsils (left \> right) suggestive of Chiari 1.5 malformation](IJCCM-21-707-g001){#F1}
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The clinical manifestations and radiological features of Chiari 1.5 malformation are nearly identical with that of Chiari 1 malformation except herniation of obex, angulation of the odontoid process (84.4° vs. 98.0°), incidence of scoliosis (27% vs. 17%), hydrocephalus (9.1% vs. 11%), and syringomyelia (50% vs. 58%).\[[@ref5]\] The abnormal clivus-canal angle and retroflexion of the odontoid are diagnostic characteristics of Chiari 1.5 malformation. In our case, the tonsillar herniation was 18.17 mm, angulation of odontoid -- 58.8°, and clivus-canal angle was 133.1°.

Chiari malformation Type 1 may be associated with various acute or chronic respiratory disorders. Acute respiratory conditions including Type 2 respiratory failure due to central alveolar hypoventilation and acute respiratory insufficiency due to diaphragmatic palsy are known to be associated with Chiari 1 malformation.\[[@ref2]\] A chronic condition such as sleep-disordered breathing or sleep apnea syndrome has also been described in Chiari 1 malformation (70%) as well as Chiari 2 malformation (30%).\[[@ref2]\] Breathing cycle is a sophisticated automatic pathway controlled by respiratory centers in the brainstem.\[[@ref3]\] Information is received through peripheral chemoreceptors depending on diverse metabolic conditions. However, the above-mentioned respiratory conditions are not reported in association with Chiari 1.5 malformation. In our case, the patient had only Type 2 respiratory failure as the predominant presentation without any neurological symptoms. The respiratory failure was probably due to herniation of brain stem affecting the respiratory center causing central alveolar hypoventilation reflecting in the form of elevated pCO~2~(132). The patient showed an excellent recovery after foramen magnum decompression (pCO~2~-41).

In Chiari 1 malformation with respiratory failure, foramen magnum decompression has been shown to be adequate to bring about a recovery from respiratory failure.\[[@ref4]\] In the case of Chiari malformation 1.5, the surgical aim should be adequate foramen magnum decompression with or without tonsillectomy or tonsillar tip coagulation. Fenestration of arachnoid band or veil is needed for the better surgical outcome.\[[@ref2]\] In one report, the occurrence of persistent syringomyelia following posterior fossa decompressive surgery was higher in Chiari 1.5 malformation (13.6%) than in Chiari I malformation (6.9%).\[[@ref5]\] The alternative treatment option for persistent syrinx was syringe-subarachnoid shunt or redoes posterior fossa decompression.\[[@ref2]\] In our case of Chiari 1.5 malformation with Type 2 respiratory failure, the patient had a significant improvement in his respiratory status after posterior fossa decompression and tonsillar tip coagulation.
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We report the first case of Chiari 1.5 malformation presenting with hypercapnic respiratory failure. Prompt neuroimaging and adequate posterior fossa decompression with tonsillar tip coagulation have a superior surgical outcome in such a condition.
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